Abstract
Introduction
Attention-Deficit/Hyperactivity Disorder (ADHD) was once thought to be a transient childhood disorder [1] . During the last few decades it has been established that childhood ADHD has a high rate of persistence into adulthood [2] [3] [4] [5] , with an estimated prevalence of [2] [3] [4] untreated ADHD generate and use might quicken the therapeutic process and help generate better psychotherapeutic treatments. From a therapist's point of view, understanding which 'skills' are generated prior to diagnosis and seen as helpful would help improve treatment alliance and collaboration. Knowledge about such skills might also further the understanding of this disorder and be helpful in screening high-functioning undiagnosed patients who may not exhibit expected behaviour patterns.
In this qualitative study, we investigated the skills and coping strategies adults with ADHD reported using before having been diagnosed or treated.
Methods

Study design
For this study we used an exploratory qualitative approach and conducted a series of semistructured interviews with adult patients with ADHD that had previously been referred to Zür-ich's psychiatric university hospital for diagnosis and treatment. Participants were recruited following purposeful sampling procedures among outpatients being treated in a specialized unit for ADHD diagnosis and treatment at the university hospital. The cantonal ethics committee of Zürich approved the study (Application Nr. E-04/2005).
Participants
We included subjects aged at least 18 years with a diagnosis of ADHD according to the 10th revision of the International Classification of Diseases [50] and with sufficient fluency in German. Treating psychiatrists identified potential subjects. 184 subjects were then contacted by letter. Of these 49 were reached by telephone by a member of the research group; 17 agreed to participate, 20 claimed a lack of interest in the study and 12 cited a lack of time. 15 participants were referred directly to the research group by their treating physicians. The sample was selected to provide diversity in gender, age, duration of treatment, comorbidity and occupational status. In total, 32 subjects provided their written informed consent to the digital recordings and completed the interview. Table 1 shows their demographic characteristics. Their treating psychiatrists provided the complete charts and medical history.
An appointment for the interview was made by telephone by a member of the research group. All interviews were conducted outside the treatment setting by a member of the research group not involved in treatment and unknown to the participant to avoid a response bias. The participants were told, that both interviewers had experience in ADHD treatment and diagnostics, that AB worked in the hospital's Division of ADHD Research and that AB and CC were interested in ascertaining how ADHD patients coped with their disorder and their opinions about several related topics. The interviews were not made available to the treating psychiatrists. Subjects did not receive any compensation for their participation.
Interview
A semistructured, flexible, self-developed interview was used to explore the coping strategies participants reported using prior to diagnosis and treatment as adults. The use of a semistructured interview is common in qualitative research and allows the interviewer to adapt to the answers of the interviewee and to further explore interesting themes [51] [52] [53] . Sample questions included: What problems did you have? What helped you most? How did you manage before treatment? The research team met regularly during the interview period to discuss the collected data and the focus of the subsequent interviews. This enabled the interviewers to explore themes identified in earlier interviews and to adapt the topic guide accordingly, combining the principles of maximum variation and complexity reduction.
Interviews were conducted in Swiss German, a dialect of Alemannic origin spoken in the German speaking parts of Switzerland. The interviews were conducted on a one-on-one basis by AB (female) and CC (male), both psychiatrists (medical degree) with experience in ADHD treatment and qualitative research working at the time in Zürich's psychiatric university hospital. Meeting outside the regular treatment setting in offices of outpatients clinics allowed for an atmosphere in which participants could speak freely.
Interviews were started with open-ended, broad, general questions intended to encourage the interviewee to talk freely about his views and experiences [51] . Non-judgmental and nonleading probes helped investigate interview topics without promoting response bias. Paraphrasing and summarizing main points during the interviews helped minimize misunderstandings and clarify ambiguous statements. Field notes were taken after the interview, the length of which varied between 45 and 90 minutes.
Data analysis
Interviews were digitally recorded using Olympus DS-7000 and then transcribed verbatim into Standard German. Whereas Swiss German is commonly only spoken, Standard German is traditionally used in writing and transcription, which is why all interviews were automatically written down in Standard German. Coding and analysis of data was done manually using a word processor (Microsoft Word for Windows 2013). After removing identifying information, all transcripts were assigned a code number. The transcripts were not returned to the participant. There were also no repeat interviews.
Coding was done according to Mayring's qualitative content analysis [54] , which enables researchers to approach the data without assumptions. AB, CC and ML analyzed the interviews separately and blindly. The interviews were first read, to familiarize the researchers with the data. An inductive approach while deducing different categories allowed the data to 'speak for itself.' In regular meetings during the period of interviews, the obtained categories were discussed by the research group and redefined where appropriate to diminish the risk of bias. Consistent with recommendations for qualitative research, it was decided to further explore the emerging topic of self-developed strategies. From the gathered data, two categories (organizational, psychopharmacological) were identified early, with the other categories emerging later in the process and requiring further discussion. Codes were then compared and discussed with ML applying the final code. Recruitment was ceased after saturation had been reached. Saturation is commonly defined as the point when no new themes can be found.
Appropriate quotes were selected for the manuscript to validate the research findings and translated into English by CC. Back-translation by AB and ML and consequent discussion in the research group ensured accurate translations. ML chose the nearest translation when consensus could not be achieved. Where necessary, quotes were grammatically corrected to improve readability. Quotations were then proof read by a native English speaker.
This study was reported according COREQ guidelines [55] .
Results
Reported skills could be roughly organized into five categories: motoric, organizational, social, pharmacological and attentional (Fig 1) . Interestingly, many patients also perceived some typical ADHD symptoms as their personal skills or strengths, at least partially due to the fact, that instead of controlling or compensating a symptom, they had been able to find or influence an environment in such a way, that this symptom could be perceived as positive. Therefore, we decided to include these 'skills' that constitute ADHD-behaviours rather than compensation strategies per se. 
Organizational skills
Inattention and impulsivity both contribute to organizational problems in ADHD patients. It follows then that the most frequently reported skills developed before entering treatment were of an organizational nature. Many patients had learned to use different 'tricks' and relied on external devices to improve organization. These skills were used for both activities of daily living and more often in work situations. Participants reported using checklists and electronic devices to plan or remind them of tasks and appointments.
. . .because over the years, I have developed strategies to cope with day-to-day work, like really closely structured check lists for every work step. So that I don't forget anything. Because otherwise, even after three years in this job, I would still forget the correct procedures. . . VP11 Several participants reported using special procedures to better cope with impulsivity, aversion to details and attentional problems.
. . . First, I only work with workmen that work on call, without paper. Everything without paper. With people who think like me, decide like me. . . VP8 . . . No paper. . . I wouldn't ever even write a letter to my lawyer to give the instructions, ever. . . VP8 Several participants dealt with attentional problems and restlessness by changing tasks. They claimed this helped them to maintain attention and productivity.
. . .So if I can't keep at what I am doing, then I don't just stare into space or do something unnecessary. I do something else that I had planned on doing, so I can keep a high productivity. . . VP13 This changing of tasks was perceived as enjoyable. Apparently, such working arrangements were not always consciously sought out due to an awareness of symptoms.
. . . That is probably why I stayed for so many years at the laboratory. . .I liked it there. I always had interesting tasks but they never took longer than half an hour. And then I could switch to another device and walk around and there was always something going on. . . VP12 Two participants (VP8, VP21) reported working independently, which enabled them to plan in such a way, that they could maximize productivity and avoid problems due to loss of attention.
Very rigid structures and detailed plans were seen as helpful or even indispensable by some participants. Particularly the former were perceived to be helpful in attaining higher levels of productivity. Such rigid structures were reported to be the result of a special educational effort by their parents. It might be surmised, that the parents had recognized the distinct difficulties of their children and adapted accordingly, maybe even without being conscious of the disorder per se.
. . . Since I was little, it has been ingrained into me to have a structured daily routine. I don't know, whether it's because of that that I can perform on such a level. . .VP9
Thorough planning considering every eventuality also helped reduce discomfort and dysfunctional impulsive reactions. 
Motoric skills
Hyperactivity is another characteristic feature of ADHD, often expressed in adults as restlessness and fidgeting. Physical activity has been said to attenuate some ADHD symptoms [56] . Therefore it is not surprising, that several participants found physical activity to be particularly helpful prior to entering treatment. Another approach to coping with attentional problems and restlessness was to restrict movement-sometimes even through physical restraints.
. . . you tie yourself up (in a chair), so that you can't stand up the whole time. like with a belt, a karate belt, so that you have untie yourself to stand up. . . it helps you remember, why you were sitting down in the first place. . . VP21
Attentional skills
Many participants had also developed strategies to manage distracting stimuli and maintain their attention. Several claimed to work better in environments with fewer stimuli, be it at night or in a cellar.
. . . it begins when you understand, that there are fewer external stimuli at night, that you are not hungry and that other people are not doing anything. . .nothing happens, even on the internet, articles are actualized between 12 pm and 7 am. . . so I just worked at nights. . .studied at night. . . VP21
. . . I used to study in the basement, on a table, it was cold and there wasn't anything to distract me. . . VP14 Similar approaches could also be found in social situations, where being in contact with several people at the same time could be perceived as stressful. One participant reported skillfully avoiding scheduling appointments with more than one person, so she could better focus her attention on one person and hide her attentional problems from her environment.
. . . "Did you never notice, that I only made appointments with one person?". . . and if there was an invitation for a bigger party, I always had an excuse, something plausible. . . VP12 Solitude and environments with fewer uncontrollable stimuli were perceived as helpful in relaxing and were actively sought out.
. . .nature in general. Just going for a walk or go to the lake or reading. Or, ehm, also cleaning up my place. I like cleaning up. It's kind of satisfying, a little like cleaning up your thinking. It kind of helps to relax. . . VP7
. . . and of course, to be able to cope well with being alone and to even need it at times. . . VP12
Social skills
Patients with ADHD often experience interpersonal difficulties due to inattention in conversations, fidgeting, forgetfulness or impulsive behaviour, resulting in blurting out opinions or interrupting conversations. Though the level of impairment in social situations and the level of perception of such problems remained unclear in the interviews, several participants reported the use of special strategies when dealing with others before initiation of therapy.
One of the reported strategies was putting special care into being punctual.
. . . My compensation strategy is to be overly punctual. . . VP15
.. and such structures as always being early for an appointment. I am never late. . . VP6
Since forgetfulness due to inattention or impulsive behaviour may be especially vexing for the environment, another strategy was to consciously avoid rigid commitments requiring special care:
. . .what I always intuitively did, from early on, was to avoid any kind of dependence/commitment. That became a core principle, to never create any dependence because this brings about commitments. And these restrict me which leads in turn to conflicts. . . any kind of commitment, even a club membership, where you need to attend meetings five times a year, whatever, even that would have felt restricting. . .VP8
Behavioural disinhibition was reported to have negative effects in social situations. These could be mitigated by socializing with a high number of friends and colleagues at the same time.
. . .so by surrounding myself always with lots of people, it never attracted attention when I behaved specially obnoxiously. I always had a reputation for being elusive, for doing my own thing, for not being easily categorizable. . . I always knew, if I started to have contact like with only five people, in a narrow social environment, there would be trouble. Firstly, people would see through me. And secondly, it would be too restricting for me. . . VP8
As expected, several participants reported themselves to be especially interesting, funny or entertaining for others-probably due to hyperactivity and impulsiveness. This might be seen as maladaptive behaviour. Alternatively, since it was several times reported as a positive trait, it might also represent an adaptive strategy that does not diminish social functioning per se, but allows the individual to better cope with high levels of restlessness and impatience. Also, being the center of attention in a group might negate problems of inattention in conversations.
. . . I don't need to drink, to be so funny or act drunkenly like those who really are. I can do so just as well without being drunk. And I can do it just like that, at once. . .VP1
. . .They said, that I could entertain them the whole night, there was always something going on, I had always a lot of energy and was always ready to do something with them and I always had interesting things to tell. . . VP7
Psychopharmacological strategies
Many participants reported having had experiences with psychotropic substances. The substances used were cocaine, THC, nicotine, MDMA, amphetamines, alcohol, caffeine, LSD, 'magic mushrooms' and benzodiazepines (see Table 2 ). Some of these substances were perceived to have a beneficial effect on ADHD symptoms and were regularly used for this purpose.
Caffeine and alcohol were perceived as having a calming effect.
. . .I used to drink three to five coffees a day. Nowadays I drink only to enjoy, but then it was purely functional, to calm myself. . . VP2
. . .Without Ritalin (Methyphenidate) it was like that: I was standing here and there where like a lot of railways coming towards me and each one had a train on it driving towards me.
There were so many impressions, so many requirements or ideas, I felt overwhelmed and I turned around and did nothing. Mainly I used to drink alcohol then, to calm these feelings. . . VP19
Cocaine was also reported to have a calming effect, to enable sleeping and to enhance concentration.
. . . Cocaine calmed me down extraordinarily. . . where others got started, I was just happy to find peace from myself. . . VP4
. . . What worked, was that I slept better (with cocaine). . . Interestingly, I noticed that I was calmer and could sleep better, it just was more pleasant, in a way. . . VP8
. . . During times of partying I noticed, that there was another effect of cocaine, I liked it, but I couldn't say what it was exactly. And I started taking it regularly, not only at parties. And then, when I was 17 and in my apprenticeship we had an exam and I didn't even know about what and I hadn't studied for it. I went in and got a top score, even though I didn't know beforehand, what this test was about. And I tried it again with cocaine and it worked again and I told myself, that I had to stop. . . VP11
MDMA was considered to enhance cognitive performance.
. . .My thoughts were totally clear, I could have achieved a top score in an exam. I was so clear in my head. And I could sleep. I could take greater amounts, had to take greater amounts, to make it work. . . VP6 THC helped to relax, facilitate sleep and enhance concentration in some cases.
. . .Because THC is also something, that helps me relax. And helps me sleep, of course. . .VP7
. . .What I always continued doing, was smoke pot, and I still do so every evening. To sleep, so I can sleep. . .VP11 . . .And I took all my exams while I was stoned. And yes, I could concentrate better or at least I thought so. And I did a lot of work like that, because I felt that it was easier this way. . . VP12
Nicotine helped in sustaining attention and had a calming effect.
. . .I need so much kick from nicotine, to focus somewhat. And it doesn't work for long. That means only for about a minute and then I need to go again. . .VP15
. . . How do you treat inner unrest? By smoking cigarettes. It's like a tingling sensation inside of you. And when I feel it, I go smoke a cigarette. I need to distract myself so I don't concentrate on that. . .VP11
Amphetamines were perceived as having a beneficial effect on motivation and prioritizing.
. . . And then I tried out speed, and it was just what I needed. I was more motivated and the whole way to get there just seemed like no big deal, and you recognized, I've got to do this and then this and then I will have reached my goal and have good grades. . .VP21
Discussion
To the authors' knowledge, this is the first study focusing on skills developed by adult patients with ADHD prior to their diagnosis and their perceptions of these compensatory strategies. Reported skills could be classified into five categories (organizational, motor, social, attentional and psychopharmacological). The first skill group-organizational skills-was reported most often and reflects the common problems of ADHD patients in organization. Reported strategies highlight the benefits of using modern technology, i.e. smartphones, electronic calendars, reminder apps, etc. and synchronizing them. The developing of particular routines to accommodate typical ADHD behaviours was also seen as helpful. Additionally, the option to change tasks when attention started to diminish was seen as beneficial towards maintaining productivity. Creating special work arrangements, such as using as little paper as possible-because paper can easily be lost-or simplifying hiring and contracting procedures to the point of just having to make one phone call, minimized the risk for procrastination and was seen as well worth the effort.
Tellingly, some participants stressed the need for maintaining rigid structures and claimed that this allowed them to function more efficiently. In this way they could also avoid boredom and mood shifts.
The group of motor skills comprised mainly the use of physical activity. It was perceived as beneficial and for some indispensable in maintaining attention and productivity. A contrasting approach was to restrict movement by binding oneself to the chair to remind the participant of the task at hand when his attention shifted.
The third category of skills included strategies to manage stimuli and attentional problems. Participants reported seeking out environments with relatively few stimuli (i.e. cellar) or confining themselves to working at night. One participant used a similar approach in social life and avoided meeting several people at the same time. Relatively stimulus-poor environments were not only sought out to maximize productivity, but also for their calming and relaxing effect.
The fourth category was comprised of adaptive social skills. These varied greatly and included taking care to be punctual, avoiding commitments demanding too much engagement from the participant or frequent contact with the same people to diminish the impact of social functional impairment on relationships. Since several participants saw themselves as funny, interesting or entertaining and self-reported these characteristics as positive, we decided to include these traits. For some individuals it may represent the best available way to cope with impulsiveness, restlessness and attention problems in social interaction. At the same time, being the focus of attention may have a positive effect on self-esteem, a common problem in ADHD patients [57] . Of special interest is the finding, that several participants saw themselves as being good at manipulating others or sensing the feelings and wishes of others. Whether this constituted a genuine skill or rather a misinterpretation of their own abilities and whether this skill was linked to ADHD or not remained unclear.
The last category comprised the use of psychotropic substances to ameliorate ADHD symptoms. Whereas most patients reported experiences with substance use, only some spontaneously related their substance use with attempts to reduce ADHD symptoms and reported positive effects of caffeine, nicotine, cocaine, MDMA, alcohol, THC and amphetamines on their symptoms.
In our sample we found that many participants were conscious of having used particular strategies to cope with ADHD symptoms prior to diagnosis and treatment. A wide range of coping skills of varying degrees of effectiveness support the assumption, that patients with undiagnosed ADHD spontaneously generate skills they implement regularly.
Although there is a dearth of research on coping mechanisms of patients with ADHD, the main skill groups are consistent with the current state of knowledge, even if some may seem more exotic. Many of the reported organizational skills are reminiscent of psychotherapy programs, as is the management of external stimuli [19, 58, 59] . Mentioned motor skills are also in line with the literature about the benefit of physical activity on ADHD symptoms [56] . The finding that many participants used a variety of psychotropic substances to deliberately reduce ADHD symptoms is also consistent with findings from previous studies [48, 49] and underscores self-medication aspects of co-morbid substance use in ADHD populations. Considering the social impairment associated with ADHD [28, 29, 60] it is unsurprising, that so many patients develop their own strategies to better cope with others in social situations.
Whereas some compensation strategies clearly aimed at controlling symptoms or indirectly compensating them, many participants also reported seeking out special environments orbroadly speaking-adapting them in such a way, that allowed them to function well despite their symptoms. Changing the environment to suit the needs of patients is also consistent with rehabilitation recommendations found in therapy manuals [59] . Interestingly, not all participants were self-aware that the special work situations in which they felt or functioned best, were simultaneously helpful in minimizing loss of functioning due to ADHD symptoms.
Limitations
Considering that many ADHD symptoms are ego-syntonic and participants in our study had not been prepared for the topics of the interview, it can be assumed they did not report all their coping strategies, as they may not have even been aware of the extent of their adaptation. It may be, that on a repeat interview or with due preparation for the topic some patients may recount more adaptive mechanisms.
Furthermore, our findings only include concrete coping skills. More general abilities of problem solving, stress management, assessment of problems or help-seeking behaviour as reported in a previous study about coping strategies by Young et al. [21] were not investigated in this study. Together with such factors as personality or cognitive abilities such mechanisms may be important for coping with the disorder.
Conclusions
The results of this study provide insight into how coping strategies are perceived by patients with ADHD, which skills they spontaneously generate and which they find helpful. From a systemic and functional perspective they also underline the positive aspects of ADHD symptoms and behaviours in a particular environment. Furthermore, they may also shed light on the mechanisms underlying late and under-diagnosing. Considering some of the reported, welldeveloped skills (i.e. rigid structures, managing attentional problems with changing tasks), it may be, that some core symptoms may 'hide' behind well-developed coping strategies or particular working environments and this decreases self-awareness of symptoms. Such mechanisms might hamper diagnostic efforts. Lastly, these findings about spontaneously developed coping strategies improve insight and understanding of the development of patients with ADHD during late adolescence and adulthood. In turn, this might help further therapeutic alliance and patient collaboration and may even serve as concrete guides for therapeutic interventions.
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